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(54) Formation stabilizing guide for braider 



(57) To enable a braid to be formed with high preci- 
sion by continuously stabilizing the position of a braid 
formation point regardless of the shape of a mandrel. A 
plurality of yarns delivered between a bobbin carrier and 
a mandrel m cross each other and are intertwined 
around the mandrel, and the yarns are mounted to a 
braider so as to form a braid on the mandrel. A forma- 
tion stabilizing guide for a braider comprises a ring 1 
disposed in front of a turning face of the yarns in the for- 
mation direction of the braid and passed through by 
means of the mandrel and a support member 2 which is 
mounted on the braider body and supports the ring 1 
flexibly in a plane perpendicular to the direction of braid 
formation. 
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Description 

Field of the Invention 

[0001] The present invention relates to a formation s 
stabilizing guide for a braider for forming a variety of 
braids by braiding a plurality of yarns or fiber bundle 
(hereinafter referred to as "yam"). In particular, the 
present invention relates to a formation stabilizing guide 
for stabilizing the formation point in the braider. io 

Background of the Invention 

[0002] In a conventional braider, as disclosed in Jap- 
anese Patent Application Laid-Open No. Hei6-294057, is 
a mandrel is moved in the direction in which braids are 
formed, each of bobbin carriers meanders along a given 
track, and a plurality of yarns delivered between each 
bobbin carrier and the mandrel cross each other and 
are intertwined around the mandrel, thereby forming the 20 
braid on the mandrel. 

[0003] The braider is provided with a formation stabi- 
lizing guide in front of the formation direction of the braid 
from a turning face of the yarn. A yarn guide ring of the 
formation stabilizing guide has an inner diameter corre- 25 
sponding to the shape of the braid to be formed, and is 
disposed with the ring fixed to the braider so as to be 
substantially parallel to the turning face of the yarn. 
When a braid is formed, the mandrel is moved in the for- 
mation direction of the braid while it is passed through 30 
the yarn guide ring. At the same time, a plurality of yarns 
are supplied from each bobbin carrier, through the yarn 
guide ring, to formation direction of the braide on the 
mandrel. 

[0004] At this time, the awaying of the yarn due to the 35 
movement of the bobbin carriers, which meander along 
the given track, and variation of the formation point on 
the mandrel due to movement of the mandrel are 
restrained by the action of the yarn guide ring. As a 
result, the yams to be formed cross each other regularly 40 
in the vicinity of the formation point, thereby enabling 
stable, uniform formation. In addition, the braid have a 
symmetric structure and are capable of producing a 
braid having proper mechanical performance. 
[0005] A conventional formation stabilizing guide 46 
whose position is fixed cannot follow the mandrel's 
movement in a plane orthogonal to the formation direc- 
tion of the braid because the guide locks the yarn guide 
ring in position. Such a configuration requires precise 
positioning between the mandrel and the guide ring. If so 
the relative position of both the mandrel and the guide 
ring changes, the braid is formed imprecisely because 
the formation point cannot be stabilized. 
[0006] In addition, an adequate action of the yarn 
guide ring can be achieved by disposing the mandrel so 55 
that the axis of the mandrel is nearly perpendicular to 
the circumference of the yarn guide ring. However, if a 
braid is formed using a U-shaped mandrel, transversal 



U-shaped mandrel, or the like, it cannot be disposed in 
an optimal state because the structure of the braider is 
restricted. For example, a braid is sometimes formed 
under conditions where the axis of the mandrel is diag- 
onal to the yarn guide ring. Figure 10 shows this config- 
uration. In Figure 10, m is the mandrel, Q is a 
conventional formation stabilizing guide provided with a 
fixed yarn guide ring 01, Y is a -yarn and C is a bobbin 
carrier. In this case, the formation point of the braid is 
not stable in the circumferential direction of the mandrel 
m, thereby disabling forming at a certain formation 
angle, and the braid thus formed has lower mechanical 
performance because the braid has a symmetrical 
structure. 

Summary of the Invention 

[0007] It is an object of the present invention to pro- 
vide a formation stabilizing guide capable of following 
mandrel movement in a plane perpendicular to the for- 
mation direction of the braid, thereby stabilizing the 
position where the braid is formed and achieving a pre- 
cise braid formation. It is another object of the present 
invention to provide a means for manufacturing a braid 
wherein the formation point is stabilized in the circum- 
ferential direction of the mandrel even if the orientation 
of the axle of the mandrel changes during braider actu- 
ation. This manufacturing means thereby maintains a 
constant formation angle, and provides a braid that has 
a uniform, symmetrical structure and sound mechanical 
performanca 

[0008] To solve the above problems, according to the 
present invention, there is provided a formation stabiliz- 
ing guide comprising a yarn guide ring through which a 
mandrel passes and a support member for supporting 
this yarn guide ring, said yarn guide ring being flexibly 
supported by the support member. The support mem- 
ber may support a yarn guide ring in a plane orthogonal 
to the mandrels direction of movement. The support 
member is provided with a balancer for balancing the 
weight of the yarn guide ring, and the yarn guide ring 
may be replaced according to the inner diameter 
required, in addition, the support member may change 
the orientation of the yam guide ring so that said yarn 
guide ring is nearly perpendicular to the axis of the man- 
drel. There may be provided an actuator that moves the 
yarn guide ring in conformity with mandrel's movement. 
This actuator is provided with at least three guide rods 
that are integrally provided at the yarn guide ring and 
that protrude in the direction of mandrel movement. A 
follower may also be provided at the tip end of the guide 
rods. The follower may remains in contact with the man- 
drel's outer circumference such that the orientation of 
the yarn guide ring follows the mandrel's movement. 
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Brief Description of the Drawing 
[0009] 

Figure 1 is a transversal sectional view of a braider s 
comprising a formation stabilizing guide according 
to the first embodiment. 

Figure 2 is a sectional view taken along line ll-ll of 
Figure 1 . 10 

Figure 3 is a perspective view of the formation sta- 
bilizing guide according to the present invention. 

Figure 4 is a sectional view taken along line IV-IV of is 
Figure 3. 

Figure 5 is a sectional view of a braider comprising 
a formation stabilizing guide according to the sec- 
ond embodiment 20 

Figure 6 is a sectional view taken along line VI-VI of 
Figure 5. 

Figure 7 is a frontal view of a formation stabilizing 25 
guide according to the second embodiment 

Figure 8 is a side view of the formation stabilizing 
guide of Figure 7. 

30 

Figure 9 is a schematic side view showing the posi- 
tional relationship between a yarn guide ring and a 
mandrel when a braid is formed in a braider com- 
prising a formation stabilizing guide according to 
the second embodiment 35 

Figure 10 is a schematic side view showing the 
positional relationship between a yarn guide ring 
and a mandrel when a braid is formed by a conven- 
tional braider. 40 

Detailed Description of the Preferred Embodiments 

[0010] Hereinafter, preferred embodiments of the 
present invention will be described with reference to the 45 
accompanying drawings. 

[0011] Figure 1 is a transversal sectional view of a 
braider wherein a braider formation stabilizing guide is 
used in accordance with the present invention. Figure 2 
is a sectional view taken along line 1 1- II of Figure 1 . so 
[0012] In Figures 1 and 2, a braider BR comprises a 
braider body Bb and a mandrel device Bm. 
[001 3] The braider body Bb has a curved upper plate 
U having its radius of curvature disposed in a nearly 
cylindrical machine base Fb having a horizontal axis ss 
and an opening e on one side, a bobbin carrier C run- 
ning along a track disposed in the circumferential direc- 
tion of the upper plate U and a driving device D for 



running the bobbin carrier C along the track. 
[0014] A yarn Y which is drawn out in the direction of 
the axis of the bobbin from a bobbin loaded on the bob- 
bin carrier C, is installed near the center of the upper 
plate U. In addition, the position of the mandrel a 
mounted to the mandrel device Bm is such that the for- 
mation point P of the braid formed on the mandrel m is 
at the center of the upper plate U. The mandrel device 
Bm can control the position of the mandrel m in one, 
two, or three dimensions. 

[0015] Thus, the driving device D drives the bobbin 
carrier C along the track, and the position of the mandrel 
m is controlled by means of the mandrel device Bm. As 
a result, a number of yarns Y delivered between the 
bobbin carrier C and the mandrel m cross each other 
and are intertwined around the mandrel m. As required, 
a central yarn y from the bebbin carrier C which is dis- 
posed nearly horizontal to a frame Fb' of a machine 
base Fb, crosses the yarn Y wound back and assem- 
bled from the bobbin carrier C, which runs along the 
track In this way, braiding is performed, and a braid is 
formed on the mandrel m. After braiding has been com- 
pleted, the yarns Y and y are cut by an appropriate cut- 
ting device, and the mandrel m in which the braid is 
formed is removed from the mandrel device Bm. 
[001 6] A formation stabilizing guide G according to the 
present invention is disposed in front of the turning face 
of the yarn Y in the formation direction of the braid. In 
this embodiment, since the braider BR forms the braid 
by causing the mandrel m to move forward and back- 
ward with respect to the braider BR (i.e., the formation 
direction of the braid moves forward and backward), a 
pair of formation stabilizing guides Q are disposed in 
front and in back of the swivel face of the yarn Y, which 
is sandwiched in the formation direction of the braid. 
However, in the case of the braider BR that forms the 
braid by living the mandrel m with respect to the braider 
BR (i.e., the formation direction of the braid is always 
constant), only one formation stabilizing guide G may 
be disposed in front of the turning face of the yarn Y in 
the formation direction of the braid. 
[001 7] Each of the formation stabilizing guides G com- 
prises a ring 1 that can be passed through by means of 
the mandrel m and a support member 2 that is mounted 
to the braider body Bb and flexibly supports the ring 1 in 
a plane orthogonal to the formation direction of the 
braid. In this embodiment, because the formation direc- 
tion of the braid is essentially horizontal, the ring 1 is 
flexibly supported in a nearly vertical plane by means of 
the support member 2. 

[0018] Figure 3 is a perspective view of a formation 
stabilizing guide G according to the present invention. 
Figure 4 is a sectional view taken along line IV-IV of Fig- 
ure 3 As shown in Figure 3, the formation stabilizing 
guide G according to the present invention comprises 
the ring 1 that can be passed through by means of the 
mandrel m and the support member 2 that is mounted 
to the braider body Bb and that flexibly supports the ring 
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1 in a plane orthogonal to the formation direction of the 
braid. 

[0019] The support member 2 has two parallel guide 
rails 3, 3 disposed vertically, a rectangular frame 12 
comprising link members 4, 4 linking these guide rails 3, 5 
3 and a slide member 5 that slides along the guide rails 
3, 3. 

[0020] The slide member 5 has a trasversal-U sec- 
tional face, and a plurality of rollers 6 are mounted on an 
opposite face of walls 5a and 5b so as to form two trans- 10 
versal U-shaped legs. Guide grooves 7, 7 are formed on 
the upper and lower end faces of the frame 12, that is, 
on the outside face of the guide rails 3, 3. the rollers 6 
for the slide member 5 fit into the guide grooves 7, 7 of 
the guide rails 3, 3, and at the same time there is some is 
play between the guide rails 3, 3 and the walls 5a and 
5b of the slide member 5. Thus, the rollers 6 of the slide 
member 5 move along the guide grooves 7, 7 of the 
guide rail 3. 3. As a result, the slide member 5 can slide 
freely along the guide rails 3, 3. 20 
[0021 ] A portion linking the walls 5a and 5b of the slide 
member 5 has a rectangular frame shape, and in this 
frame an elevation plate 8 is freely disposed in a vertical 
direction. To guarantee smooth movement of the eleva- 
tion plate (not shown in the drawings), a plurality of roll- 2s 
ers are mounted on both inner faces of the frame in the 
elevation plate 8, which can roll on the inner face of the 
related frame in the vertical direction. A circular opening 

9 is formed at the center of the elevation plate 8. The 
diameter of this circular opening 9 should be large 30 
enough that a mandrel m having maximum dimensions 
can pass through with some margin to spare. 

[0022] An weight balancing memmber (balancer) 1 1 is 
mounted on the upper face of the slide member 5 and 
the elevation plate 8 is suspended on the balancer 11. 35 
The elevation plate 8 is designed to be flexibly oriented 
in a vertical direction by the action of the balancer 11. 
[0023] A ring support plate 1 0 is mounted with screws 
on the elevation plate 8. At the center of the ring support 
plate 10 is a circular opening whose diameter corre- 4o 
sponds to that of the ring 1, and the ring 1 is engaged 
and secured in this circular opening. In this case, the 
opening of the ring 1 overlaps the circular opening 9 of 
the elevation plate 8. According to dimensions of the 
mandrel m to be used, a number of ring support plates 4S 

10 having different diameter rings 1 should be prepared 
in advance, and the ring support plates 10 should be 
replaced as needed. In this case, a structure analogous 
to a camera collimator is preferable because the diame- 
ter of the ring 1 can be changed without replacing the so 
ring support plate 10. 

[0024] Thus, as shown in Figures 1 and 2, a pair of for- 
mation stabilizing guides G according to the present 
invention are disposed in front of and in back of the turn- 
ing face of the yarn Y, which is being sandwiched in the ss 
formation direction of the braid. A frame 12 for the sup- 
port member 2 of the formation stabilizing guide G is 
mounted and secured on the body of the braider BR by 



adequate mounting means. The frame 12 is positioned 
in a plane that is largely orthogonal to the formation 
direction of the braid (which is essentially horizontal), 
and two guide rails 3, 3 are disposed so as to extend 
horizontally. 

[0025] In a plane orthogonal to the formation direction 
of the braid, the slide member 5 slides freely in the hor- 
izontal direction along the guide rails 3, 3, the elevation 
plate 8 having the ring support plate 10 is flexibly ori- 
ented in the vertical direction by means of the action of 
the balancer 1 1 , and thus the ring 1 is flexibly supported 
in a plane orthogonal to the formation direction of the 
braid. 

[0026] Thus, with the formation stabilizing guide G 
according to the present invention, the meandering yarn 
Y due to transversal movement of the bobbin carrier 
running while swaying along the track disposed at the 
upper plate U is guided, and the formation point P can 
be mounted at a substantially constant position by 
restraining that meandering. As a result, yarns Y to be 
formed cross each other uniformly in the vicinity of the 
formation point P, and stable formation is achieved. 
[0027] Further, with the formation stabilizing guide G 
according to the present invention, the ring 1 is flexibly 
supported in a plane orthogonal to the formation direc- 
tion of the braid so as to easily follow the movement of 
the mandrel m. Therefore, there is no need for precise 
alignment when the formation stabilizing guide G is 
mounted to the braider BR. Even when forming a braid 
using a bent-shaped mandrel m, the ring 1 follows the 
movement of the mandrel m in a plane orthogonal to the 
formation direction of the braid such that the angle at 
which the mandrel m passes through the ring 1 is not 
restrained. Thus, the position of the formation point P 
can be always stabilized, and the braid can be formed 
precisely. 

[0028] Now, a formation stabilizing guide according to 
a second embodiment of the present invention will be 
described with reference to Figures 5 to 10. In Figures 5 
and 6, the braider BR comprises the braider body Bb 
and a robot arm device Ra. 

[0029] The braider body Bb has a curved upper plate 
U having a certain radius of curvature disposed in a 
substantial cylindrical machine base Fb having a hori- 
zontal axis and an opening e at both ends, a plurality of 
bobbin carriers C running along an track (not shown in 
the drawings) disposed in the circumference direction of 
the upper plate U, and a driving device D for running the 
bobbin carriers C along the track. 
[0030] When the mandrel m is not moved in the forma- 
tion direction of the braid, the yarns (refer to the dashed 
line Y' in Figure 5) to be drawn out from the bobbins 
which are loaded on each bobbin carrier C, parallel to 
the axis of the bobbins are collected near the center of 
the upper plate U. With respect to the position of the 
mandrel m mounted to the robot arm device Ra, the for- 
mation point P to be formed on the mandrel m Is posi- 
tioned at the center of the upper plate U. The robot am 
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device Ra can control the position of the mandrel m in 
one, two, or three dimensions. 

[0031] Thus, the driving device D drives each bobbin 
carrier C along the track, and the robot arm device Ra 
moves the mandrel m in the formation direction of the 
braid. Thereby, a number of yarns Y delivered between 
each bobbin carrier C and the mandrel m cross each 
other and are intertwined around the mandrel m. As 
required, the central yarn y from the bobbin carrier C 
disposed largely horizontally to the frame Fb' of a 
machine base Fb crosses the yarn that is rewound and 
assembled from the bobbin carriier C running along the 
track. In this way, a braid is formed on the mandrel m. 
When braiding is completed, yarns Y and y are cut by 
means of an appropriate cutting device, and the man- 
drel rri in which the braid is formed is removed from the 
robot arm device Ra. 

[0032] The formation stabilizing guide G2 according to 
the second embodiment is disposed in front of the turn- 
ing face of a yarn Y in the formation direction of the 
braid. In this embodiment, since the braider BR forms a 
braid by moving the mandrel m uni-directionally with 
respect to the braider BR (that is, the formation direction 
of the braid is always constant), only one formation sta- 
bilizing guide G2 is disposed in front of the turning face 25 
of the yarn Y in the formation direction of the braid. In 
the case, since the braider BR forms a braid by moving 
the mandrel m forward and backward with respect to the 
braider BR, a pair of formation stabilizing guides G2 
according to the present invention are disposed in front so 
of and in back of the turning face of the yarn Y, which is 
sandwiched in the formation direction of the braid. 
[0033] Figures 7 and 8 are, respectively, a front view 
and a side view of the formation stabilizing guide G2 
according to the second embodiment. As shown in Fig- 35 
ures 7 and 8, the formation stabilizing guide G2 com- 
prises a yarn guide ring 21, through which the mandrel 
m passes, and a support member 22 that is mounted to 
the braider body Bb and that supports the yarn guide 
ring 21 . 40 
[0034] As can be seen in Figure 7. the support mem- 
ber 22 has a rectangular support plate 24 with a circular 
opening 23 that is greater than the diameter of the yarn 
guide ring 21. The yarn guide ring 21 is concentrically 
disposed within the circular opening 23 of the support 4$ 
plate 24. The yarn guide ring 21 is provided with rotary 
shafts 25a, 25b extending outside of the yarn guide ring 
21 in the direction of one diameter (parallel to a side 
edge of the support plate 24 in the embodiment shown 
in Figure 7) and the rotary shafts 25a, 25b each are so 
supported by bearings 26a, 26b provided on the sup- 
port plate 24. That is, the yarn guide ring 21 is oriented 
and supported 360 degrees around the rotary shafts 
25a, 25b by means of a support plate 24. 
[0035] As shown in Figure 7, at the side edge of the ss 
support plate 24 are provided rotary shafts 27a, 27b 
facing the center of the circular opening 23 and extend- 
ing to the outside of the support plate 24 along a direc- 



tion orthogonal to the rotary shafts 25a, 25b. Further, 
the rotary shafts 27a, 27b are supported by bearings 
28a, 28b provided at the tip end of the support frame 29 
which is formed in an essentially U shape. That is, the 
5 support plate 24 is oriented and supported 360 degrees 
around the rotary shafts 27a, 27b between the Li- 
shaped legs of the tip end of the support frame 29. 
[0036] In the second embodiment, the support mem- 
ber 21 which supports the yarn guide ring 21 comprises 
10 a support plate 24, rotary shafts 25a, 25b, bearings 26a, 
26b, rotary shafts 27a, 27b. bearings 28a, 28b and a 
support frame 29. The support frame 29 is mounted and 
secured to the braider body Bb such that the braid is 
disposed in front of the formation direction of the braid 
is from the turning face of the yarn Y 

[0037] As shown in Figure 8, at least three guide rods 
30 are integrally provided at the yarn guide ring 21 such 
that they protrude from the yarn guide ring 21 in the for- 
mation direction of the braid. These guide rods 30 have 
20 rollers 31 (followers) at their tip ends, the rollers 31 con- 
tact the outer circumference of the mandrel m and roll 
over the outer circumference of the mandrel m due to 
the movement of the mandrel m. 
[0038] Thus, the yarn guide ring 21 is positioned by 
means of the guide rods 30 and the roller 31 so that its 
surrounding face is essentially perpendicular to the axis 
of the mandrel m. 

[0039] Since the yarn guide ring 21 can rotate inde- 
pendently and freely around axes orthogonal to each 
other and orthogonal to the axis of the mandrel m, even 
if an orientation of the axis of the mandrel m changes 
while the braider BR is actuated and a braid is formed, 
the yarn guide ring 21 can move freely in conformity 
with movement of the mandrel m so that its surrounding 
face is essentially perpendicular to the axis of the man- 
drel m. The guide rods 30 and the roller 31 function as 
an actuator that moves the yarn guide ring 21 in con- 
formity with the movement of the mandrel ra 
[0040] Therefore, when the braider BR is actuated, the 
mandrel m moves in the formation direction of the braid 
while passing through the yarn guide ring 21 of the for- 
mation stabilizing guide G2. Then, a plurality of yarns Y 
are supplied to the formation point on the mandrel m 
from each bobbin carrier C through the yarn guide ring 
21. Further, a plurality of yarns Y delivered between 
each bebbin carrier C and the mandrel m cross each 
other and are intertwined around the mandrel, and thus 
a braid is formed on the mandrel m. Even if the mandrel 
m's axis changes its orientation while forming the braid, 
the yarn guide ring 21 moves in conformity with move- 
ment of the mandrel m so that its surrounding face is 
always essentially perpendicular to the axis of the man- 
drel m. This situation is shown in Figure 9. Even if the 
orientation of the axis of the mandrel m changes, the 
position of the formation point is stabilized with respect 
to the circumferential direction of the mandrel m, the 
angle of braid formation remains constant, and a braid 
having a uniform structure and good mechanical per- 
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formance can be produced. 

[0041 ] In the second embodiment, the yarn guide ring 
21 is positioned with respect to the mandrel m by using 
the guide rods 30 and the guide rollers 31 (followers) 
such that the yarn guide ring 21 follows changes in the 5 
orientation of the axis of the mandrel m, however, the 
present invention is not limited to the configuration 
shown in this embodiment. For example, the present 
invention can be configured such that one of the rotary 
shafts 25a, 25b is rotated by a motor, and one of the 10 
rotary shafts 27a, 27b is rotated by another motor. By 
controlling the rotations of these two motors, the yarn 
guide ring 21 can be moved to accommodate changes 
in the orientation of the axis of the mandrel m such that 
its surrounding face is always substantially perpendicu- is 
lar to the axis of the mandrel m. In this case, the guide 
rods 30 and the guide rollers 3 1 are not necessary. 
[0042] According to the present invention, high preci- 
sion braid formation can be achieved by continuously 
stabilizing the formation point. In the case where the 20 
yarn guide ring through which the mandrel passes fol- 
lows mandrel movement during braider formation so 
that the surrounding face of the yarn guide ring is 
always perpendicular to the axle of the mandrel, the 
position of the formation point is stabilized with respect 25 
to the circumferential direction of the mandrel, and the 
braid formation angle can be kept constant. This makes 
it possible to manufacture a braid having a uniform 
structure and good mechanical performance. 

30 

Claims 

1. A formation stabilizing guide for a braider compris- 
ing a yarn guide ring through which a mandrel 
passes ad a supporting member that supports said 35 
yarn guide ring, said yarn guide ring being flexibly 
supported by the support member. 

2. A formation stabilizing guide for a braider as 
claimed in claim 1, wherein said support member 40 
supports said yarn guide ring flexibly in a plane 
orthogonal to the direction of movement of said 
mandrel. 

3. A formation stabilizing guide for a braider as 45 
claimed in claim 1 or claim 2, wherein said support 
member is provided with a balancer for balancing 
the weight of said yarn guide ring. 

4. A formation stabilizing guide for a braider as so 
claimed in any one of claims 1 to 3, wherein said 
yarn guide ring is replaceable according to the inner 
diameter required. 

5. A formation stabilizing guide for a braider as ss 
claimed in claim 1 , wherein said support member 
can change the orientation of said yarn guide ring 

so that said yarn guide ring is essentially perpen- 



dicular to the axis of said mandrel. 

6. A formation stabilizing guide for a braider as 
claimed in claim 5, wherein an actuator moves said 
yarn guide ring In conformity with the movement of 
said mandrel. 

7. A formation stabilizing guide for a braider as 
claimed in claim 6, wherein said actuator comprises 
at least three guide rods integrally provided at said 
yarn guide ring and the rods protrude in the direc- 
tion of movement of said mandrel, a follower is pro- 
vided at the tip end of said guide rods, said follower 
being in contact with the outer circumference of 
said mandrel, the orientation of said yarn guide ring 
being in conformity with movement of said mandrel. 
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FIG. 6 
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